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CLAIMS : 



1 . A system for communicating between a plurality of nod6s 
coupled to an optical wavelength division multiplexed ring network compri^ng: 

5 a first terminal node having a communication subsystem configured to 

be coupled to the ring network to receive and to transmit signals at a^rst wavelength 
and to permit signals at other wavelengths to pass, a tributary subsystem configured to 
be coupled to a plurality of devices to enable the devices to comAiunicate over the ring 
network, and a multiplexing subsystem coupled to the tributai^ subsystem and to the 
1 0 communication subsystem to channel signals between the ^urality of devices and the 
ring network; 

a second terminal node having a comradnication subsystem configured 
to be coupled to the ring network to receive and to/transmit signals at a second 
wavelength and to permit signals at other wavel^gths to pass, a tributary subsystem 

1 5 configured to be coupled to a plurality of deviofes to enable the devices to 

communicate over the ring network, and a niultiplexing subsystem coupled to the 
tributary subsystem and to the communicsrtion subsystem to channel signals between 
the plurality of devices and the ring nework.; and 

a head-end node coupfed to the ring network to receive and to transmit 

20 signals at both the first and second/Wavelengths, the head-end node having a 

demultiplexer to isolate signals received at the first and second wavelengths, an 
integral cross-connect module/to determine an output wavelength at which to transmit 
received signals based on address information included in the received signals, and a 
multiplexer to combine tbfe received signals 1 ^r transmission on the ring network at the 

25 first and second wavelengths. 

2. / The system of claim 1, wherein the first and second 
communication subsystems include an optical add/drop muhiplexer coupled to the ring 
network. 

3. The system of claim 1, wherein the head-end node includes a 
30 tributary subsystem configured to be coupled to a plurality of devices to enable the 

devices tc/ communicate over the ring network. 
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4. The system of claim 1, wherein the terminal nodes and head-6nd 
node receive and transmit signals using a synchronous optical network communi^tion 

standard. / 

5. The system of claim 1, wherein the head-end node ref^ives and 
5 transmits signals using a synchronous optical network communication standard, a 

subset of the signals further use a communication protocol framed by tne 
communication standard, the head-end node includes at least one pr/tocol subsystem 
to determine address information for the coinmunication protocol/and the head-end 
node is configured to send signals using the communication protocol to the at least one 
10 protocol subsystem. / 

6. The system of claim 5, wherein the/onimunication standard is 
one of SONET and SDH, and the communication protocol is IP. 

7. The system of claim 5, whereir/the communication standard is 
one of SONET and SDH, and the communication rifotocol is ATM. 

1 5 8. The system of claim 5, wherein the communication standard is 

one of SON^T and SDH, and the communicapon protocol is IP encapsulated within 

ATM. / 

9. The system of claim 1, wherein the head-end node receives and 
transmits signals using a synchronous optical network communication standard, a first 

20 subset of the signals further use a coinmunication protocol framed by the 

communication standard and a seo/nd subset of the signals further use a second 
communication protocol framed/by the communication standard, the head-end node 
includes first and second protocol subsystems to determine address information for the 
first and second communicapon protocols, and the head-end rode is configured to 

25 send signals using the first/communication protocol to the first protocol subsystem and 
to send signals using the4econd communication protocol to the second protocol 
subsystem. / 

10. / The system of claim 9, wherein the first communication 
standard is one of^SONET and SDH, the first communication protocol is IP, and the 

30 second commumcation protocol is ATM. 

/ 1 1 . The system of claim 1, wherein the head-end node includes first 
and second/ransmitters coupled to the multiplexer to send signals at the first and 
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second wavelengths, respectively, and first and second receivers coupled to the 
demultiplexer to receive signals at the first and second wavelengths, respectively. 

12. The system of claim 1, wherein the ring network includes a first 
ring for transmitting information in a clockwise direction and a second/ring for 

5 transmitting information in a counter-clockwise direction, the first comnaunication 
subsystem comprises a pair of transceivers coupled to the first anid second rings, 
respectively, the second conmiunication subsystem comprises arpair of transceivers 
coupled to the first and second rings, respectively, the demultiplexer comprises a pair 
of demultiplexers coupled to the first and second rings, respectively, and the 
10 mulitplexer comprises a pair of multiplexers coupled to^e first and second rings, 
respectively. 

13. The system of claim 12, whe^^in the first communication 
subsystem further includes a selector that compares a pair of signals received by the 
pair of transceivers and selects a signal from th^ pair of signals based on a quality 

1 5 parameter of each signal. 

14. The system of claim/ 2, wherein the head-end node fiarther 
includes a selector that compares a pair at signals received by the pair of 
demultiplexers and selects a signal fron/the pair of signals based on a quality 
parameter of each signal. 

20 1 5. A system for/communicating between a plurality of nodes 

coupled to an optical wavelength yflivision multiplexed ring network including a first 
ring for transmitting information in a clockwise direction and a second ring for 
transmitting information in a obunter-clockwise direction, the system comprising: 

a head-end node coupled to the ring network to receive and to t ansmit 
25 signals at first and secondyWavelengths, the head-end node having a demuhiplexer to 
isolate signals received firom the ring network at the first and second wavelengths, a 
selector to select a sigpl from a pair of signals received fi-om the first and second 
rings, respectively, based on a quality parameter of each signal, a cross-connect 
module to determine an output wavelength at which to transmit received signals, and a 
30 mulitplexer to combine the received signals for transmission on the ring network at the 
first and second Xvavelengths. 

/l6. The system of claim 1 5, further comprising: 



20568-61672 



-26- 

a first terminal node having a first communication subsystem coupled to 
the ring network to receive and to transmit signals at a first wavelength and to peraut 
signals at other wavelengths to pass, the first communication subsystem includ^ a 
first pair of transceivers coupled to the first and second rings, respectively, and a first 

5 selector to select a signal fi^om the pair of signals received by the first paj/of 
transceivers based on a quality parameter of each signal; and / 

a second terminal node having a second communicaaon subsystem 
coupled to the ring network to receive and to transmit signals at/a second wavelength 
and to permit signals at other wavelengths to pass, the second^ ::ommumcation 

10 subsystem including a second pair of transceivers coupled ti6 the first and second rings, 
respectively, and a second selector to select a signal fron/the pair of signals received 
by the second pair of transceivers based on a quality parameter of each signal. 

17. A system for communicating between a plurality of nodes 
coupled to an optical wavelength division multiple^ted ring network using a primary 

1 5 communication standard, at least some of the noQes sending and receiving signals 
using at least one secondary communication n/otocol framed by the primar>^ 
communication standard, the system comprising: 

a head-end node coupled to the ring network to receive and to transmit 
signals at first and second wavelengthsTthe head-end node having a demultiplexer to ■ 

20 isolate signals received at the first an/ second wavelengths, a cross-connect module to 
determine an output wavelength aywhich to transmit received signals, a mulitplexer to 
combine the isolated received signals to transmit on the ring network at the first and 
second wavelengths, and at least one protocol subsystem coupled to the cross-connect 
module to determine addres/information for the at least one secondary protocol of the 

25 received signals. / 

18. The system of claim 17, wherein the primary communication 
standard is one of SONET and SDH, and the at least one secondary communication 
protocol includes IW. 

19/ The system of claim 17, wherein the primary communication 
30 standard is oneM SONET and SDH, and the at least one secondary communication 
protocol incli/des ATM. 
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20. The system of claim 19, wherein the primary communicati^ 
standard is one of SONET and SDH, and the at least one secondary communip'ation 
protocol further includes IP. / 

2 1 . The system of claim 19, wherein the primary coi^munication 
5 standard is one of SONET and SDH, and the at least one secondaryyz^bmmunication 

protocol further includes IP encapsulated within ATM. 

22. A method of communicating signals in an optical wavelength 
division multiplexed ring network between two nodes using4 primary communication 
standard and a secondary communication protocol framed by the primary 

10 communication standard comprising: 

providing a first terminal node couo^d to the ring network to receive 
and to transmit signals at a first wavelength and^ permit signals at other wavelengths 
to pass; 

providing a second terminalAiode coupled to the ring network to 
15 receive and to transmit signals at a seco^ wavelength and to permit signals at other 
wavelengths to pass; 

providing a head-er^ node coupled to the ring network to receive and 
to transmit signals at both the fi^t and second wavelengths; 

receiving sign^s transmitted at the first and second wavelengths at the 

20 head-end node; 

determining destination address information for signals received at the 
head-end node based information in the signal encoded by the secondary 
communication protocol; and 

retransmitting signals received at the head-end node at one of the first 
25 and second waVelengths based on the destination address information. 



